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Irr(G $|\varphi$) $G$ $H$ $\varphi$
Theorem 1J (Ciiffiord). (1)Irr $(T|\varphi)arrow \mathrm{I}\mathrm{r}\mathrm{r}(G|\varphi)$ $(\eta\mapsto\eta^{G})$
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(2) $\chi$ \in Irr(G $|\varphi$) $e$ $\chi_{H}=e$ \Sigma t T\G $\varphi^{t}$
(3) $\chi\in \mathrm{I}\mathrm{r}\mathrm{r}(G |\varphi)$ $\chi_{H}=\varphi$ Irr(G $|\varphi$) $=\{\chi\tau|\tau\in$
Irr(G/H) $\}$
normal closed subset $\mathrm{V}$ Normal closed subset
Clifford
Example 1.2 (as12-40). as12-40
$H:=\{g0\rangle g_{1},g_{2}\}\triangleleft G$ $H$
$g_{0}$ $g_{\underline{1}}$ $g_{2}$ $.m_{i}$
$\varphi$ 1 1 1 2 1
$\varphi$2 1 1 -2 1
$\varphi$3 1 -1 0 2
$(\chi_{1})_{H}=\varphi_{1}$ , $(\chi_{2})_{H}=\varphi_{1}$ ,




. normml strongly normal
strongly normal closed subset I
Clifford
strongly normal






$\Thetaarrow \mathrm{A}n\mathrm{t}(X, G)$ $\Theta$ $(X, G)$
$(X, G)\mathrm{O}-$ $(X, G)\Theta=$
$(X\mathrm{x}\mathrm{O}-, G\cross\Theta)$
$((x, \zeta)$ , $(y,\eta))\in(g, \theta)\Leftrightarrow(y\theta, z)\in g\mathrm{d}\mathrm{e}\mathrm{f},$ $\zeta\theta=\eta$
(intersection $\mathrm{n}\mathrm{u}\mathrm{m}\mathrm{b}\mathrm{e}\mathrm{r}\dot{)}$
$p_{(d\epsilon)(e,\zeta)}^{(f,\eta)}’=\delta_{\epsilon\zeta}$ . $\eta p_{d\zeta,\mathrm{e}}^{f}$
$\sigma_{g’(g,\zeta)}\sigma$ $g\in G$ , (g, $\zeta$) $\in G\mathrm{x}\Theta$
\sigma (,, $\zeta\sigma_{g}$
$\sigma_{g}\zeta=\zeta\sigma_{g\zeta}$
$(X, G)\Theta$ $\Theta$ $(X, G)$ skew group ring
Skew group ring Clifford
crossed product
3 Group-graded algebra &crossed product
Dade [2] group-graded algebra
$F$ algebra
$F$ Algebra
$S$ $F$-mlgebra $A$ $A=\oplus_{s\in S}A$s $F$-subspace
(1) $A_{s}A_{l}\subseteq A_{st}$ for $s,t\in S$
$A$ $S$-graded algebra $A$ $S$-graded algebra
$A_{1}$ $F$-submlgebra
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(2) $A_{s}A_{t}=A_{st}$ for $s,$ $t\in S$
$A$ strongly $S$-graded algebra $S$-graded algebra
$A$
(3) $s\in S$ $A_{s}$ $A$ unit $a_{s}$
$S$ (2)
(3) $S$-graded algebra $S$ $A_{1}$ crossed
product [2, Theorem 5.10]. $A$
$\grave{\mathrm{a}}$ crossed
product $A$ Al- oe free basis
$\{a_{s}|s\in S\}$ crossed product I
Clifford Dade
[2] Curtis–Reiner [1, \S 11]
$A$ crossed product $a_{s}\in A_{s}$ $A$ unit $\text{ }$ A1- D
$L$
$L^{A}=L\otimes_{A_{1}}A=\oplus L\otimes A_{s}=\oplus L\otimes a_{s}s\in Ss\in S$
$L\otimes a_{s}$ $A_{1}$- D $a_{s}’\in A_{s}$ unit
$L\otimes a_{s}\cong L\otimes a_{s}’$
$T:=\{t\in S|L\otimes a_{s}\cong L\}$
well-defined $S$
Theorem 3.1 (Clifford Theorem for Crossed Products). $A$ crossed
product $M$ $A$- $L$ $M_{A_{1}}$
\beta $T:=\{t\in S|L\otimes a_{s}\cong L\}$
(1) $M_{A_{1}}$ semisimple $e$ $M_{A_{1}}=e\oplus_{t\in T\backslash S}L$ \otimes at
(2) $B:= \sum_{t\in T}A$t Irr(B $|L$) $arrow \mathrm{I}\mathrm{r}\mathrm{r}(A|L)$
$(N\mapsto N\ovalbox{\tt\small REJECT}$
$(X, G)\Theta$ $\Theta$ $FG$
crossed product 1 Clifford
crossed product
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$(X, G)$ $H$ $G$ strongly normal closed
subset $(X/H, G//H)$ thin (
) $G= \bigcup_{\mathit{9}^{H}}{}_{\in G//H}H$gH $G$
$\mathbb{C}G=$ $\oplus$ $\mathbb{C}$(HgH)
$g^{H}\in G//H$
$G//H$-graded algebra $K\subset G$ $\mathbb{C}K=$
$\oplus_{g\in K}\mathbb{C}\sigma_{g}\subset \mathbb{C}G$ crossed product
$\mathbb{C}(HgH)$ unit crossed product Crossed product
$|H|=|Hg$H| $g\in G$ $(X, G)$
Example 3.2 ( crossed product, as14-7).
crossed product Clifford
go $g_{1}$ $g_{2}$ $g_{3}$ $m_{i}$
$\chi$11 3 4 1
$\chi$21 6 -3–41
$\chi$31-1— $\sqrt{2}$ $-$ 2 6




Example 4.1 (crossed product , as06-5 $\subset \mathrm{a}\mathrm{s}\mathrm{l}2-39$ $\subset \mathrm{a}\mathrm{s}24-360$).
$\mathrm{a}s2\not\subset 360$
$H=\{g0, g_{1},g_{2}, g_{3}\}$ , $K=\{g\mathrm{o}, g_{1}, \cdot\cdot \mathrm{r}, \mathit{9}\epsilon\}$ $H,$ $K$ strongly
normal $\chi_{1},$ $\cdots,$ $\chi_{4}$ crossed product 1
Clifford $\chi_{9}$ $H$ 0
$\chi_{5},$ $\chi$6 $K$ Clifford
$K$ 0 $\chi_{7},$ $\chi_{8}$
strongly
normal closed subset
$(X, G)$ $H$ strongly normal
closed subset Example 4.1 algebra
$H$ $\varphi\in \mathrm{I}\mathrm{r}\mathrm{r}(H)$
pri tive idempotent $e_{\varphi}$
$\mathbb{C}H=$ $\oplus$ $e_{\varphi}\mathbb{C}H$, $\mathbb{C}G=$ $\oplus$ $e_{\varphi}\mathbb{C}G$
$\varphi\in$hr(H) $\varphi\in$hT(H)
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Irr(e\mbox{\boldmath $\varphi$}CH) $=\{\varphi\},$ Irr(G $|\varphi$) $=\mathrm{I}\mathrm{r}\mathrm{r}(e,\mathbb{C}G)$
mlegbra Clifford
$e_{\varphi}\mathbb{C}G=\oplus e_{\varphi}\mathbb{C}(HgH)g^{H}\in G//H$





(2) $f\in Hg$H[ $e_{\varphi}\sigma_{f}\neq 0$
(3) $e_{\varphi}\mathbb{C}$ ( $Hg$H) $e_{\varphi}\mathbb{C}G$ unit
(4) $f\in Hg$H $e_{\varphi}\sigma$’ $e_{\varphi}\mathbb{C}G$ unit
Lemma
Theorem 4.3 ([3, Theorem 3.3, 3.4], [4, 8.4]). $H$ $G$ strongly
normal closed subset $\chi$ $G$ $\tau$ $G//H$
$\chi\tau(\sigma,):=\chi^{J}(\sigma_{g})\tau(\sigma_{g^{H}})$
$G$ $\chi\in \mathrm{I}\mathrm{r}\mathrm{r}(G^{\cdot})$ ,
$\tau(1)=1$ $\chi\tau\in \mathrm{I}\mathrm{r}\mathrm{r}(G)$
$.m_{\chi}=.m_{\chi\tau}$
Proof of Lemma 4.2. $(4)\Rightarrow(3)\Rightarrow(1)\Rightarrow(2)$ (2)
(4) $\chi\in \mathrm{I}\mathrm{r}\mathrm{r}(G |\varphi)$ $\chi(\sigma_{f})\neq 0$
$e_{\varphi}\sigma_{f}$
$e_{\varphi}\mathbb{C}G$ unit
$\xi\in \mathrm{I}\mathrm{r}\mathrm{r}(G |\varphi)$ $\xi(\sigma_{f})\neq 0$
$\psi\mathrm{a}_{\text{ }}$
$G//H$ Irr(G//H)
Theorem 4.3 Irr(G//H) Irr(G $|\varphi$)
transitive $\chi\in \mathrm{I}\mathrm{r}\mathrm{r}(G |\varphi)$ $U$












$\frac{m_{\chi}}{n_{G}|\mathrm{S}\mathrm{t}\mathrm{a}\mathrm{b}_{\chi}|}\sum_{k\in G}\frac{1}{n_{k}}\overline{\chi(\sigma_{k})}$ (1$\sum_{\mathrm{r}(Z/}/H$ $\overline{\tau(\sigma_{k^{H}})}$) $\sigma_{k}$
$k\not\in H$ ( $k^{H}\neq 1^{H}$) $\sigma_{k}$ 0
$e_{U}\in \mathbb{C}H$
$e_{\varphi}$
$\mathbb{C}H$ primitive $U=\mathrm{I}\mathrm{r}\mathrm{r}(G |\varphi)$
Irr(G $|\varphi$) $\chi\tau,$ $\tau\in \mathrm{I}\mathrm{r}\mathrm{r}(G//H)$
$\chi\tau(\sigma f)=\chi$ ( $\sigma$f) $\tau(\sigma fH)\neq 0$
Remark 4.4. }’. $|\mathrm{h}$ $e_{\varphi}\sigma_{f}\neq 0$ $e_{\varphi}\sigma_{f}$ unit
Lemma $Z$ closed subset ( $Z//H$ $G//H$
) $e_{\varphi}\mathbb{C}G$ $Z//H$ $e_{\varphi}\mathbb{C}H$ crossed
product
Theorem 4.5 (Clifford Theorem for Commutative Schemes). $(X, G)$




Irr(Z $|\varphi$ ) $=$ { $\xi\tau|\tau\in$ Irr(Z//H)}
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(2) Irr(Z $|\varphi$ ) $arrow \mathrm{I}\mathrm{r}\mathrm{r}(G|\varphi)$ , $(\eta\mapsto\eta^{G})$ $g\in Z$
$.\eta^{G}(\sigma_{g})=’\eta(\sigma_{g})$ $g\not\in Z$ $’\eta^{G}(\sigma_{g})=0$
(3) $\chi\in \mathrm{I}\mathrm{r}\mathrm{r}(G |\varphi)$
$m_{\chi}= \frac{\prime n_{G}}{nz}m_{\varphi}$
Corollary 4.6. $(X, G)$ $H$ $G$
strongly normal closed subset
$|$H$|+|G//H|-1\leq|$G$|\leq|$H$||G//H|$
$|H|+|G//H|-1=|G|$ $G$
$H$ $G//H$ wreath product $|G|=|H||G//H|$
$G$ crossed product
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